Physical activity and atrial fibrillation risk in the middle-aged and elderly Paolo E Puddu 1, 2 Albrecht et al. investigated, in a report published in this issue of the journal, 1 7018 participants aged 55 years and older from the Rotterdam Study with information on non-occupational physical activity between 1997 and 2001. Cox proportional hazards models were used to examine the association of physical activity with atrial fibrillation risk. Models were adjusted for biological and behavioural risk factors and the remaining physical activity types. Physical activity was categorized in tertiles and the low group was used as reference. During 16.8 years of follow-up (median: 12.3 years, interquartile range: 8.7-15.9 years), 800 atrial fibrillation events occurred (11.4% of the study population). A lack of a significant effect remains when analysing each type of physical activity (walking, sports, cycling, gardening and hobbies during the past year as collected by replies to the Zutphen questionnaire) and is independent of sex and age. They thus concluded that no association exists between total physical activity and atrial fibrillation risk in any model. The study is a negative one and it was started without a clear-cut hypothesis. Yet the question explored is relevant and the methods of investigation correct. There are, however, limits to exploring precisely how the assessed types of non-occupational physical activity might interfere, and with whom, as far as atrial fibrillation incidence is concerned. I briefly outline in this comment the most relevant points that should be critically considered.
The authors state that in addition to confirming '. . . [atrial fibrillation] diagnoses through [electrocardiogram] , and by independently judging all cases by two medical doctors and an expert in the field' they 'obtained an accurate measure of [atrial fibrillation] cases' in their population. 1 Atrial fibrillation is associated with a high risk of stroke and its prevalence increases in subjects aged 65 years. However, by no means continuous monitoring was performed to measure precisely atrial fibrillation incidence. Also, following an ischaemic stroke, the use of standard monitoring methods may underestimate the detection rate of atrial fibrillation. Hence, it is very likely that even patients having a first atherothrombotic or lacunar stroke with high burden of vascular risk factors are exposed to increased risk of developing atrial fibrillation in the subsequent years and atrial fibrillation may be the cause underlying possible recurrent strokes. SAFFO is a prospective, multicentre, randomized, controlled, open-label trial with blinded assessment of outcome measures. 2 Patients who fulfil inclusion criteria are randomized to either continuous monitoring using an implantable loop recorder plus standard monitoring (intervention arm) or standard heart rhythm monitoring alone (control arm) with a ratio of 1:1. The primary endpoint is the detection of atrial fibrillation/atrial flutter as first diagnosis in the first 12 months of the study period with the hypothesis that the detection will be higher than that observed by using standard cardiac monitoring. The results are due soon but even lighter methods are at hand in other investigations, such as that of using the ZIO XT Patch, a non-invasive, water-resistant, without leads or wires, discreet addon to wear. 3 The ZIO XT Patch continuously records heartbeats for up to 14 days -including during sleep, in the shower and during moderate exercise -and has a large button on top for patients to capture symptomatic events. The study by Barrett et al. showed that four out of five patients who had worn a Holter monitor for 24 hours, and a ZIO Patch for up to 14 days, preferred the ZIO Patch. This study also showed a 57% greater diagnostic yield than the Holter monitor, primarily due to prolonged monitoring. 3 Prospective randomized trials are in construction with newer instruments, such as AMALFI: Active Monitoring for AtriaL Fibrillation (funded by the Oxford Biomedical Research Centre). The common thread of SAFFO and AMALFI is that of having objective measures of atrial fibrillation incidence as the firmest way to score this arrhythmia burden in the elderly. Although about 33 million people are estimated to have clinically-evident atrial fibrillation, sub-clinical atrial fibrillation (SCAF) may be even more common and may be the true cause of a significant proportion of strokes of undetermined aetiology (so-called 'cryptogenic strokes', which represent approximately one-quarter of all ischaemic strokes). Oral anticoagulation can reduce stroke risk by up to two-thirds. Thus, a key objective in atrial fibrillation management is that of identifying patients with atrial fibrillation early and assessing them for anticoagulation so as to counterbalance efficiently the challenge of the detected SCAF.
Atrial fibrillation and SCAF (when appropriately detected and diagnosed 2, 3 ) are the most common chronic cardiac arrhythmias, with significant morbidity and mortality, and they are indeed most prevalent among congestive heart failure (CHF) patients, 4 ,5 who may benefit from exercise programmes 6 and/or just increased leisure-or working-time physical activity. [7] [8] [9] [10] However, there are no data on whether physical activity in CHF post-acute myocardial infarction patients with atrial fibrillation does also have an effect on atrial fibrillation incidence. Albrecht et al. have conducted subanalyses where cardiovascular disease (CVD) prevalent cases were excluded.
1 To see whether their results were driven by CVD, they also performed an additional analysis excluding participants with prevalent CVD (n ¼ 5997), and they performed an analysis excluding participants who developed coronary heart disease (CHD) in the follow-up period (n ¼ 5887). The results did not change meaningfully. However, in a population averaging 70 years old followed for 17 years, mortality and CHD and CVD incidences are expected to be quite high. This may have interfered with the Cox regression estimates. Mortality/incidences should have been reported, and death should have been considered by a competing risk approach in the Cox regression, [11] [12] [13] which was done by the Fine-Gray method (in Supplementary Material) only for all-cause mortality. Incidences were not considered. The authors concluded by '. . . sensitivity analyses including the competing risk of mortality . . .' that there was:
'. . . a higher risk of [atrial fibrillation] for participants included in the medium group of total physical activity. This finding can be explained by the lower risk of mortality in these participants. As result of the lower mortality risk, these participants were at risk to develop atrial fibrillation for a longer period of time, and therefore their lifetime risk of atrial fibrillation was greater. However, this does not indicate that older adults should be discouraged to engage in high levels of physical activity, as the atrial fibrillation risk in the lowest physical activity group was only lower because these participants died earlier. ' Clearly, in this dataset, further extensive work is needed with different causes of death/incidence and the competing risk analytical approach [11] [12] [13] before giving definite advice on the association between physical activity and atrial fibrillation in elderly individuals. A further important point to investigate is that of comorbidities, as chronic obstructive pulmonary disease (COPD) and the accompanying smoking habits and variously decreased pulmonary function certainly may increase all-cause and specific mortality in individuals presenting with non-valvular atrial fibrillation, 14 to the extent that well conducted COPD diagnosis (and its four categories based on symptoms and spirometry) should be imperatively performed among all cohorts for whom the atrial fibrillation impact on survival is the target, independent of physical activity grades.
Atrial fibrillation, in both the USA and Europe, is a costly disease, in terms of direct and indirect costs, reported to be in the range of E450-12,000 per-patient annual costs and thus justifying a paradigm shift, going beyond the conventional approach of primary prevention based on treatment of atrial fibrillation risk factors, and, rather, considering the potential for 'primordial' prevention, defined as prevention of the development of risk factors predisposing to atrial fibrillation in the first place. 15 Among the modifiable risk factors that can be targeted for primordial atrial fibrillation prevention, similar to CHD mortality prevention, 16 caloric intake, including alcohol intake, and physical activity are critical factors that significantly impact weight and obesity, blood pressure, risk of diabetes mellitus, blood lipids and atherosclerosis, and atrial structure/function. 15 What is still controversial in the area of physical activity and atrial fibrillation incident risk is whether leisure-time (LTPA) or occupational (OPA) physical activity may have a differential impact. Quite recently, the problem was assessed in a prospective, observational cohort study of 17,196 subjects from the Copenhagen Population Register. 17 When adjusting for confounders, the risk remained significantly increased for high OPA (hazard ratio 1.21, 95% confidence interval (CI) 1.02-1.43, p ¼ 0.028) and very high OPA (hazard ratio 1.39, 95% CI 1.03-1.88, p ¼ 0.034), whereas no significant association between LTPA and incident atrial fibrillation was observed. 17 It is, however, unclear whether these diverging effects have a resting heart rate counterpart, a parameter that may be a surrogate marker associated with achieved exercise capacity and/or peak exercise oxygen consumption. 18 Among 1840 sinus rhythm consecutive patients undergoing cardiopulmonary testing, resting heart rate was an independent, negative contributing factor for peak oxygen consumption, even after the adjustments for patient background. However, in 320 atrial fibrillation patients, resting heart rate was a weak positive or non-independent contributing factor for peak oxygen consumption after the same adjustments so heart rate control may need to be managed differently for atrial fibrillation and sinus rhythm, in light of exercise capacity that is related to quality of life and prognosis. 18 A very recent investigation among American Indians pointed to the extreme importance of genetics in modulating the impact of physical activity 19 as measured by leukocyte telomere length (LTL), a marker of biological aging that has been associated with many chronic diseases, but whose relationship with physical activity was unclear. The association of objectively measured ambulatory activity with LTL was therefore investigated. This cross-sectional study included 2312 American Indian participants from the Strong Heart Family Study. Steps per day were measured using Accusplit AE120 pedometers. Quantitative polymerase chain reaction was used to measure LTL. Generalized estimating equations were used to examine the associations of steps per day with LTL. The median steps per day over a one-week period was 5118 steps (interquartile range ¼ 3163-7576 steps). Compared with participants in the lowest quartile of steps per day, participants in the upper three quartiles of steps per day had longer LTL after adjustment for potential confounders. Whereas these data suggest that ambulatory activity is associated with LTL it is now necessary to integrate these measurements to see whether or not elderly subjects at increased risk of atrial fibrillation have any modulatory genetic effects involved, in physical activity programmes of longer than one week's duration.
In conclusion, there is a high pre-test probability that physical activity might positively interfere with long-term survival. Whether this also has an impact in the presence of atrial fibrillation or whether atrial fibrillation incidence is indeed changed still cannot be concluded firmly, at least for leisure-time or nonoccupational related physical activity. However, in the face of an aging population with increasing atrial fibrillation burden, especially in CHF patients, investigations must urgently concentrate on the interaction of atrial, left ventricular and pulmonary functions before denying a potentially positive role of physical activity. How all this relates to baseline heart rate should also be specifically investigated, establishing needed interactions with modifications of psychological stress and sympatho-vagal modulation that physical activity and lifestyle, including healthy diet and no smoking or no alcohol, may induce directly or indirectly. In addition, genetic predisposition or the impact that lifelong habits of a healthy lifestyle might have on the cardiopulmonary system and baseline heart rate should be assessed to define the real effect of physical activity on atrial fibrillation incidence in middle-aged and elderly individuals.
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